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Electronic Device Remote Control Keypad Back Lighting Light Pipe 

Field of the Invention 

The invention relates to an illumination device for illuminating a keypad of an 
electronic device remote control. More specifically, the invention relates to a light pipe for 
back lighting a keypad of an electronic device remote control. 



10 Background of the Invention 

Electronic device remote controls that have a keypad illuminated by back lighting 
typically consist of a light pipe, a circuit board, and a keypad contained in a two-cover 
housing. The keypad is positioned adjacent to a top surface of the circuit board and has 
buttons that project through apertures in a top cover of the housing. A contact is provided on 

15 a base of each of the buttons adjacent to conductive contacts arranged on the top surface of the 
circuit board. To light the keypad, a plurality of Light Emitting Diodes (LEDs) is arranged on 
a top surface of the circuit board. A light pipe that disperses the light emitted from the diodes 
is arranged between the circuit board and the keypad. The light pipe has a plurality of 
openings corresponding to the contacts on each of the buttons so that when the buttons are 

20 pressed toward the circuit board, the contacts provided on the base of the buttons extend 
through the openings and contact conductive contacts on the circuit board to make an 
electrical connection. 

Because the light pipe is positioned between the circuit board and the keypad, the 
thickness of the light pipe must be accounted for early in the design stage to ensure that the 

25 height of the remote control is large enough to compensate for the thickness of the light pipe. 
Since the addition of the light pipe increases the height of the remote control, the light pipe 
can not be used to convert existing remote controls to remote controls with back lighting. In 
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addition, different tooling must be used to produce a remote control with and without back 
lighting. The positioning of the light pipe between the circuit board and the keypad also 
requires the light pipe to be relatively flat and substantially the same size as the keypad 
thereby dictating the size and shape of the remote control. Because the light pipe must be 
5 relatively flat and substantially the same size as the keypad, the amount of room available to 
catch and distribute the light to the keypad is limited and the ability to modulate the 
distribution of the light is restricted. 

Summary of the Invention 

10 The invention relates to an electronic device remote control having a back lit keypad. 

The electronic device remote control includes a housing, a circuit board, a keypad, and a light 
pipe. The housing including a top cover having a plurality of apertures and a bottom cover. 
The circuit board has a light emitting diode. The keypad has a base with a plurality of buttons 
extending through the apertures of the top cover. The light pipe is positioned on a top surface 

15 of the keypad between the top cover of the housing and the keypad so that light is dispersed 
through the light pipe to the buttons. 

Brief Description of the Drawings 

Figure 1 is an exploded view of an electronic device remote control according to the 
20 invention. 

Figure 2 is a front perspective view of the electronic device remote control with a top 
cover removed. 

Figure 3 is a perspective view of a bottom surface of the light pipe. 
Figure 4 is a cross-sectioned view of the electronic device remote control taken along 
25 line 4-4 of Figure 2. 
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Detailed Description of the Invention 

Figure 1 shows an electronic device remote control 1. The remote control 1 includes a 
two-cover housing consisting of a top cover 2 and a bottom cover 6, a light pipe 3, a keypad 4, 
and a circuit board 5. As shown in Figure 1, the circuit board 5 has a top surface 16 provided 
5 with a plurality of conductive contacts 19, such as carbon contacts, connected by a plurality of 
circuit traces (not shown) coupled to a power supply 17. Arranged along a longitudinal axis 
of the top surface 16 of the circuit board 5 is a plurality of surface mounted light emitting 
diodes (LED) 14. Although in the embodiment shown, the LEDs 14 are arranged along the 
longitudinal axis, the LEDs may be arranged in any of a variety of ways to achieve a desired 

10 light distribution. The LEDs 14 are connected to the circuit traces (not shown) and are 
electrically configured to emit light when pressure is applied to the keypad 4. 

As shown in Figure 1, the keypad 4 has a base 12 provided with a plurality of buttons 
9 that extend therefrom. As best shown in Figure 4, a contact 18 is provided on a bottom 
surface of each of the buttons 9. The contacts 18 correspond to the conductive contacts 19 of 

15 the circuit board 5 such that when the buttons 9 are pushed toward the circuit board 5, the 
contacts 18 contact the conductive contacts 19 to make an electrical connection. Located 
along the base 12 and adjacent to the buttons 9 are a plurality of LED receiving slots 15. The 
LED receiving slots 15 correspond to the position of the LEDs 14 arranged on the top surface 
16 of the circuit board 5. The keypad 4 is formed from a translucent or pliable light 

20 transmitting material, such as a translucent rubber material. 

As best shown in Figure 3, the light pipe 3 is made of a substantially translucent 
plastic material and has a thickness less than a height of the buttons 9. A plurality of openings 
8 that correspond to the buttons 9 extend from a top surface 26 of the light pipe 3 through to a 
bottom surface 22 of the light pipe 3 such that the buttons 9 may be received therein. 

25 Adjacent to the openings 8 are a plurality of elongated cut-outs 24. The cut-outs 24 extend 
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from a top surface 26 of the light pipe 3 through to a bottom surface 22 of the light pipe 3 
such that projections 25 on the top cover 2 may be received therein, described in more detail 
below. Along the bottom surface 22 of the light pipe 3 and adjacent to the openings 8 and 
cut-outs 24 are a plurality of light dispersing slots 13. The light dispersing slots 13 
correspond to the LED receiving slots 15 on the keypad 4 and have angled raised portions for 
aiding in distribution of the light. In the embodiment shown, the light pipe 3 is substantially 
the same size as the keypad 4, however, the light pipe 3 may be formed in any of a variety of 
shapes and sizes to achieve a desired light distribution. The light dispersing slots 13 of the 
light pipe 3 may also be formed and arranged to achieve a desired light distribution. 

As shown in Figure 1 , the top cover 2 is formed of a plastic material and has a 
plurality of apertures 20 extending therethrough that correspond to the buttons 9 on the 
keypad 4. The apertures 20 are formed such that the buttons 9 may be received therein. As 
best shown in Figure 2, adjacent to the apertures 20 and arranged on an inside surface 21 of 
the top cover 2 is a plurality of spaced apart dividers 10. The dividers 10 extend from the 
inside surface 21 of the top cover 6 toward the keypad 4. The dividers 10 are of a length such 
that the dividers 10 contact the top surface 26 of the light pipe 3 to assist in holding the light 
pipe 3 in position. A plurality of the dividers 10 has projections 25 that correspond with the 
cut-outs 24 of the light pipe 3. The projections 25 are received in the cut-outs 24 such that the 
projections 25 contact the base 12 of the keypad 4. The projections 25 serve to hold the 
keypad 4 in position in remote controls manufactured without the light pipe 3. The dividers 
10 are arranged such that the dividers 10 extend adjacent to side surfaces of the buttons 9 
when the buttons 9 are received in the apertures 20. 

As shown in Figure 1, the bottom cover 6 is formed of a plastic material and has a 
compartment 1 1 configured to receive a power supply 17, such as a plurality of batteries, that 
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is electrically connected to the traces (not shown) of the circuit board 5. The bottom cover 6 
and the top cover 2 are formed to mutually interlock with each other. 

The assembly of the electronic device remote control 1 with the light pipe 3 provided 
for back lighting will now be described. As shown in Figures 1 and 4, the circuit board 5 is 
5 electrically connected to the power supply 17 by positioning the circuit board 5 in the bottom 
cover 6 such that the conductive contacts 19 and LEDs 14 are positioned away from the 
bottom cover 6. The keypad 4 is positioned adjacent to the top surface 16 of the circuit board 
5 such that the contacts 18 correspond to the conductive contacts 19, and the LEDs 14 are 
received in the LED receiving slots 15. The light pipe 3 is positioned adjacent to the top 

10 surface 12 of the keypad 4 by inserting the buttons 9 through the openings 8 such that the light 
dispersing slits 13 correspond with the LEDs 14. The buttons 9 of the keypad 4 are then 
received in the apertures 20 of the top cover 2 such that the buttons 9 project through the 
apertures 20, and the dividers 10 are positioned adjacent to the side surfaces of the buttons 9. 
The dividers 10 contact the top surface 26 of the light pipe 3 and the projections 25 are 

15 received in the cut-outs 24 such that the projections 25 contact the base 12 of the keypad 4. 
The top cover 2 and the bottom cover 6 are interlocked to form a completed electronic device 
remote control 1. In operation, the LEDs 14 are illuminated by the power supply 17, and the 
light from the LEDs 14 is distributed through the light pipe 3 by the light dispersing slits 13. 
The light thereby illuminates the buttons 9 of the keypad 4. 

20 The assembly of the electronic device remote control 1 without the light pipe 3 

provided for back lighting will now be described. . As shown in Figures 1 and 4, the circuit 
board 5 is electrically connected to the power supply 17 by positioning the circuit board 5 in 
the bottom cover 6 such that the conductive contacts 19 are positioned away from the bottom 
cover 6. The keypad 4 is positioned adjacent to the top surface 16 of the circuit board 5 such 

25 that the contacts 18 correspond to the conductive contacts 19. The buttons 9 of the keypad 4 
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are received in the apertures 20 of the top cover 2 such that the buttons 9 project through the 
apertures 20. The dividers 10 are thereby positioned adjacent to the side surfaces of the 
buttons 9, and the projections 25 contact the base 12 of the keypad 4. The top cover 2 and the 
bottom cover 6 are interlocked to form a completed electronic device remote control 1. 

5 Because the light pipe 3 of the electronic device remote control 1 described herein is 

positioned between the top cover 2 and the keypad 3, the light pipe 3 may be used to convert 
existing remote controls without back lighting to remote controls with back lighting without 
re-designing the remote control to compensate for the thickness of the light pipe 3. In 
addition, remote controls may be produced with and without back lighting without the need 

10 for different tooling. Separate tooling is not required because the remote controls without 

back lighting may be manufactured in the same way as the remote controls with back lighting 
with the only difference being the absence of the light pipe 3. The positioning of the light 
pipe 3 between the top cover 2 and the keypad 3 also enables the size and shape of the light 
pipe 3 to easily be altered to modulate light distribution. 

15 The foregoing illustrates some of the possibilities for practicing the invention. Many 

other embodiments are possible within the scope and spirit of the invention. It is, therefore, 
intended that the foregoing description be regarded as illustrative rather than limiting, and that 
the scope of the invention is given by the appended claims together with their full range of 
equivalents. 
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